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AGENT AND METHOD FOR TREATING ANIMAL HAIR FIBERS 



(Technical Field) 

The present invention relates to an agent and method for treating wool fibers. 

The present invention particularly relates to a novel agent for treating wool fibers which is capable 
improving such processing and treating operations of fibers as bleaching, dyeing and shrink resistance a 
pilling property, as well as to a rational method of treating wool fibers using this treating agent. 



(Background Art) 

10 

As is already known, beast wool represented by sheep wool are passed through many processes 
including the washing of raw wool before it is finally used as fiber products in daily life. Particularly, 
chemical treatments such as scouring, bleaching, dyeing, shrink resistance and the like are inevitable. 

For example, the bleaching of wool fibers is generally carried out by an oxidation bleaching method in 
;s which the fibers are treated in a bleaching bath containing an oxidizing agent represented by hydrogen 
peroxide as an activeingredient. or by a reduction bleaching method in which they are treated in a 
bleaching bath containing a reducing agent represented by hydrosulfite as an activeingredient. 

Wool fibers which are bleached by oxidation are then often bleached again as the after-treatment using 
a bath containing a thionite-type reducing agent such as hydrosulfite. thiourea dioxide or the like for the 
20 purpose of improving their whiteness. 

In recent years, an increasing number of textile goods made of wool which are with beads or metallic 
accessories have been on the market. Such textile goods, however, have the problem that sulfuric gases 
are generated from trace of reducing agent which remains in the wool and which is used at the after- 
treatment while they are stored in plastic bags or displayed in the show window, resulting in discoloration of 
25 the beads of pearl color to a dark color within 1 or 2 months. 

Wool shrinks during processing or during the washing of the processed products owing to the 
characteristics of the wool structure. Thus, wool may often be treated of shrink resistance. 

For example, shrinkproofing of wool fibers is generally treated by adding them in a bath of aqueous 
solution containing, as an active ingredient, such an agent as chlorinated isocyanurate. potassium perman- 
30 ganate. a peroxide. or the like. - - 

Such shrinkresist treatment using the above-described agent for shrinkresistance is. however, generally 
treated previous to dyeing; it is very difficult to carry out shrinkresistance of wool after dyeing as the 
process may cause discoloring, fading or decoloring of the dyed product or degradation of the wool. When 
the treatment for shrinkresistance is required to the dyed wool, therefore, the shrinkresist treatment of 
35 conventional methods can not be applyed. 

The shrinkresistance using the above-described agent involves the problem that the processing 
conditions are very strict and the control of the bath is very difficult. It is impossible to impart pilling 
resistance and shrinkresistance to wool simultaneously by conventional methods. 

Dyeing of wool fibers is generally carried out by a high-temperature dyeing method (boiling point 
40 dyeing method) which uses a dyeing bath prepared by the following manner. Dyes and some acid such as 
sulfuric acid, acetic acid, formic acid or the like, some salt such as ammonium sulfate, ammonium acetate 
or the like. Glauber's salt and some leveling agent or the like are added in dyeing bath. This brings the 
dyeing bath within the weak acid region or the acid region. The temperature of dyeing bath is gradually 
raised from the room temperature to the boiling point and then held at the boiling point for about 60 
45 minutes. 

Then, since such a high temperature dyeing method easily degrades the fibrous tissues of wool, low- 
temperature dyeing methods such as an urea method, a formic acid method, a surfactant method and an 
organic solvent method in which a dyeing bath is not heated to the boiling point thereof but kept at the 
lower temperature below the boiling point are now being investigated for the protection of wool fiber quality, 
so Attempts which are made to subject wool suitable for low-temperature dyeing to processing using a bath 
containing, as an active ingredient, an organic phosphine compound are reported in J. Soc. Dyers & 
Coiourists. Vol. 95. 396. Aust J. Chem.. Vol. 19. 2347-2360 (1966). and Aust J. Biol. Sci.. Vol. 21. 805-813 
(1968). Although such a bath is prepared by dissolving tributylphosphine in an aqueous solution of propanol. 
tributylphosphine is water-insoluble. Thus a water-soluble organic phosphine compound related to the 
present invention is different from the insoluble compound. 
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The above-described conventional after treatment subsequent to oxidation bleaching in chemical 
pn^ir^^^r^ssTble to prevent discoloration of the beads or metal.ic accessones on woo. wfth 

'^^nventiona. high-temperature dyeing method also has a disadvantage of *P"*°«* «* 
and infenHLiling touch. But the low-temperature dyeing method has never been achieved In me 
iiTaspTrsplte of efforts, and substantially no method has been put into prachca. use in the 

^"S'a Tuit of energetic research on processing and treating of wool fibers conducted by the invento^ 
withtlw to solve the above-described problem, it was found that the use of an agent contain^ as m 
!i« irTJLl a water-soluble organic phosphine compound exhibits significant improvemerrts parficu- 
Sy C— rSS rSsJce and tt it enables processed wool products of good quafity to be 
obtained. This leads to the achievement of the present invention. 



rs (Disclosure of the Invention) 

The oresent invention relates to an agent used for treating wool fibers which contains as an active 
tngrSrHT water-soluble organic phosphine compounds selected from the hydroxyalkyl- 
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phosphines expressed by the following formula: 

I 
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R 1 



R 



? — P — R^ «■> 



30 comSseTS rUS2 ^solution 'containing as an active ingredient an organic phosph,ne compound 

■"S 12 •SSS - the present invention relates to a method of treating woo. fibers which is 
characterized by adding the wool fibers in the above-described bath used for treating them. 
^ fiX*t of the present invention is to provide woo. products with excellent p. Hn 0 >««Mov . 
35 The secona object of the present invention is to prevent deterioration in the qualrty of woo producte 
such 2 SeSorySads and to provide wool fibers with fastness to light by performing a certain type of 
£ Z^ZTZL of the conventional after treatment of oxidation or reduction bleachmg. 

The third object of the present invention is to enable low-temperature d yei ng. and also to establish an 

pasv and safe shrinkresistance treatment with only one bath. a,^a 

ftS. object of the present invention is to enable shrinkproofing of woo. fibers to be conducted 
either before or after the dyeing of the wool fibers, without giving any adverse effect thereon. 
The present invention will be described in detail below. 

The present invention is generally characterized by using an agent for treating wool fibers when 
contains alTi^ ingredient one or more water-soluble organic phosphine compounds expressed by the 

^ZZT'o^^P^es among such compounds include 

nhnSTe d^meZlhydroxyemylphosphine. diethylhydroxypropylphosphine, ethylb.s(hydroxyelhyl)- 
SSohne' eCSSZp~w5phosphine. trishydroxymethylphosphine. trishydroxyethyyhosphine. 

trishydroxypentylphosphine. tnshydroxyhexyl- 

-ng derivatives of the^e com^und .J^ 
oxide and prophylene oxide addition products with the number of moles added within the range of \ to* 
IZZ of phosphonium safts of derivatives of these compounds include salts which can be formed 
55 by fcTrtL of strong acids such as miner* acids, e.g.. hydrochloric ac,d. sulfuric acd. nitric acid. 

^rsTpC^m'sL can be easiiy hydrolyzed in the presence of an alkali agent to product the 
corresponding hydroxyalkytphosphine. 



3 



EP 0 331 750 A1 



10 



15 



20 



30 



35 



The quaternary phosphonium compounds are compounds expressed by the following formula: 

X 9 ... (2) 



R 1 % 
R 2 -p-V 



R 3 

(wherein R1. R2. R3 each denotes the same group as that described in the formula (1). R4 denotes an 
alkyi, aikylene, aryl, hydroxyalkyl. carboxyalkyl or cyanoalkyl group, which each has 1 to 8 carbon atoms, 
and X denotes an anion). Examples of these compounds include tefrakishydroxymethylphosphomum 
sulfate, tetrahydroxyethylphosphonium iodide, tetrahydroxypropylphosphonium bromide, tetrahydroxybutyl- 
phosphonium bromide, tetrahydroxyoctylphosphonium bromide. rarboxyethyltris^ydroxyethylJphosphonHjm 
chloride ethyltris(hydroxypropyl)phosphonium bromide. carboxyemyltris(hydroxypropyl)phosphon.um bro- 
mide. cyanoethyltrisfhydroxypropyDphosphonium bromide. ailyltos(hydroxypropyl)phosphon.um chlonde. 
hydroxyethyltris(hydroxypropyl)phosphonium bromide and the like. 

These quaternary phosphonium compounds can also be hydrolyzed with an alkali to produce the 
corresponding hydroxyalkylphosphine in the same manner as with the above described phosp honium salts. 

As described above, the compounds used in the present invention is particularly not limited, and any 
hydroxyalkylphosphine which is soluble in an aqueous medium and any compound which can be 
hydrolyzed to produce the hydroxyalkylphosphine may be used. 

In the present invention, therefore, preferable examples of compounds include compounds expressed 

by formula (1) because they can be directly used. 

The agent used for treating wool fibers in the present invention contains one or more compounds 
selected from the above-described compounds. This agent is used as an aqueous solution i.e.. a fiber- 
treating bath. The content of a water-soluble organic phosphine compound in the treating bath isj generally 
0 005 to 3.0% o.w.m.. preferably 0.02 to 2.0% o.w.m.. as P contained in the compound used Th.s .s 
because the use of less than 0.05% o.w.m. of such a compound produces no effect of treating fibers, ana 
the use of over 3.0% o.w.m. of such a compound produces no increase in the effect of treating and is thus 
economically meaningless. The unit "% o.w.m." used in the present invention represents & by weight 
relative to the fiber material to be treated. 

In many, cases, this treating bath contains auxiliaries such as an. acidifying substance, surfactant. pH 
adjuster; dye. level dyeing agent and the like in appropriate amounts in accordance with the state of the 
fibers treated and for the purpose of increasing the effect of treating fibers. 

The acidifying substance is a compound used for bringing the pH of the treating bath from the neutra 
to weak acid region, as well as a compound which produces no phosphonium addition salt Examples of 
such compounds include carboxylic acids such as formic acid, acetic acid, propionic acid, ctnc acid, oxalic 
acid and the like; phosphonic acids: sulfonic acids and the like. Carboxylic acids such as acetic acid and 

« the ^^P^J^Ms a compound which has a pH buffer action on the treating bath. Examples of such 
compounds include alkali monohydrogen phosphate, alkali dihydrogen phosphate, alkali pyrophosphate, 
alkali tripolyphosphate. alkali borate, alkali acetate and the like. 

The surfactant is generally used in treating wool fibers from a commonsense standpoint. Examples of 
surfactants include anionic surfactants such as carboxylate surfactants, sulfonate surfactants, sulfate 
surfactants and phosphate surfactants: cationic surfactants such as alkyl amine surfactants: ampholyte 
surfactants such as carboxybetaine surfactants, aminocarboxylate surfactants, and imidazoline betaine 
surfactants: nonionic surfactants such as ether surfactants, ether ester surfactants, ester surfactants and 
nitroqen-containing surfactants: other fluorine surfactants and the like. 

Any dyes which can be used in the dyeing of wool may be used in the present invention. Examples of 
acid dyes such as self levelling dyes, milling dyes, super-milling dyes and the like: premetallized dyes such 
as 1 • 1 metal complex dyes. 2 : 1 metal complex dyes: reactive dyes: acid mordant dyes and the like. 
Amonq these dyes, reactive dyes are particularly preferable from the veiwpoint of colour fastness. 

The bath for treating wool fibers used in the present invention comprises an aqueous solution 
containing the above-described agents. The typical composition and pH of the aqueous solution are set in 
accordance with the type of the wool fibers used and the main purpose of the relevant processing. In regard 
to pH. for example, the final pH value of the bath is preferably adjusted in advance so as to be within the 
range of 3 to 7, which is generally suitable for wool. 
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The bath used for treating wool fibers in the present invention is mainly characterized by enabling 
dyeing and shrinkresistance to be produced at the same time by using the bath ,n comb.nat.on wrth a 

^'Zough'conventiona. dyeing methods in many cases utilize so-called boiling point dyeing which ms 
s effected a" the temperature of the boiling point of the bath, the use of the treating agent related to the 
present invention enables low-temperature dyeing to be effected at room temperature to 80 C. As a matter 
o Surse high-temperature dyeing may be performed as occasion demands. It can be said that me 
^b^onowimperature dyeing has a very preferable merit from the point that low-temperature dyeing 
does not dearade the texture of wool fibers. . 
, 0 When treatment is performed for the purpose of shrinkresistance wool fibers the treatment may be 
performed after dyeing, and also reversely dyeing may be performed after the freatment of shnn- 
kTeSSce. The treating bath of the present invention can be effectively used for treatment after 

""KSITSS JSSt Processing operas u*ng the treating bath of the presentinvention In 
f5 any processing treatment have a common characteristic in that pilling resistance can be provided. 

T^term "pilling resistance" represents a characteristic that is well known in the Held of processing of 
wool^end I ^so-called pills are not easily produced in the treated wool owing to eternal fnction. 
^ough mrpVLsslng of providing woo. with pilling resistance is a problem in the ,ndus*y -for, .any 
ym such processing has never been achieved so wool. The present invention «s. however, capable of 
M orovidina wool with pilling resistance to a remarkable extent. „ . o 

Tne processing of wool fibers using the bath for treating the wool fibers of the present m^ontas a 
practical advantage in that it can be performed in a very safety and simple manner as descnbed betow 

vSd fibers to be treated are first added in the bath for treating wool fibers of the . present nM 
This Wnfnt is preferably performed at a ratio by weight between the bath and a fiber product to be 
2S HUTS * .liquor ratio, of 1 : 1 to 100 : 1. preferabiy 5 : 1 to 60 : 1. The temperature of the bath used for 
adding can be adding room temperature. _ . ra . in 

Adding is then performed at room temperature or a temperature of room temperature toj 30 Cm 
accordance with the type of the wool used. In this case, the temperature of the bath used for ^ng woo 
fibers is preferably raised at a rate of about 0.5 to S^C/minute. not producng any rapid reaction to <h.s 
wTy the temperature of the treating bath is raised and then hold at a required leveK The hold.ng fcme of the 
Temperature is not particularly limited, but it is generally within the range of 5 to 60 mmutes. preferably 20 

to 40 minutes, at the peak temperature. 

AlZgh the treatment carried out the above-described manner causes the organic phosphme com- 
pound to be oxidized and thus the P H value of the bath to be gradually decreased, since me degree erf 
Secrease is pH is generally within the range of 0.4 to 0.6. pH can be easily set in advance and^the bath can 
ZetTy Golfed If the initial pH value of the bath is set 5.0. therefore, the bath having the final, * I value 
of 4 ?lo 4.6 which is optimum for wool fibers can be obtained. The pH can therefore be conttolled so that 
the orocessina is stopped after a desired time has passed, at which the pH value becomes stable. 

Arte m 9 prei2s!n7has been completed, after treatment such as rinsing and drying may be earned 
out by the usual method. However, it is preferable to carry out neutralization treatment* »£**"B«* 
which is capable of forming a phosphonium salt, immediately after this processing^ the present mventton 
rtTparticukrly preferable to conduct such after treatment using an aqueous solution of sulftmc ac.d or an 
alkaliTsutfate such as sodium bisulfate or potassium bisutfate. This after treatment .s performed for the 
Sose of removing a small amount of phosphine compound which remains in fibers, ^om Js « 
an oxidizing agent may be used in this after treatment. However, the use of a strong ac.d partculariy 
Sulfuric S Tan aikafi bisulfate. does not degrade fibers, as well as enabling fibers to be finished wrth 

90 ^rconditionfof this after treatment such as the liquor ratio, the concentration of the bath, the bath 
temperature and the like may be substantially the same as those described above. hn ^ ina 
This after treatment is capable of eliminating the reducing effect of the water-soluble organ.c phosphme 
rnmnnund which remains in the wool fibers treated. 

^roc^si^g of woo. fibers of the present invention is then finished after rinsing an d , dry.ng have 
been carried out by the usual method. If required, softening treatment may be earned out by the usual 

method after the processing of the present invention. 

^prienLe examples of woo. that may be treated with the agent for .eating woo. I Mm oi *• 
present invention include sheep wool, goat hair, rabbit hair. came, hair and the ^^2 l^Ze 
Examples of wool fibers include raw hair which is not spun. yams, clothes and knitted garments wh ch are 
Reduced by Processing raw hair, and various processed fiber products such as clothes, and wool fibers 
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(Function) 

Although the detailed mechanism of the function of the agent for treating wool fibers of the present 
invention on wool fibers is not known, it is thought that the processing is satisfactorily effected owing to the 
cleavage of the -SS- bond of cystine which is a component of the protein texture of wool fibers which is 
caused by water-soluble phosphorus having a reducing power. 

For example, if dyeing is effected in a bath using the treating agent of the present invention, the organic 
Dhosphine compound is oxidized with the progress of cleavage of -SS- bonds, while the pH of the bath 
being decreased, whereby the absorption of the dye used mildly starts and then gradually progresses 
There are therefore no occurrence of a tippy effect in that the degree of dyeing at the the ends of wool 
fibers is different from that of the remainder thereof and no occurrence of skitteriness which is an undesired 
speckled effect arising from differences in colour between adjacent fibres or portions of the fibre, whereby 
level dyeing can be effected. Since no faulty dyeing occurs, level dyeing can be effected. 

The water-soluble organic phosphine compound of the present invention is a reducing agent, as 
described above, and can thus be used as a bath for the after treatment after the conventional oxidation 
bleaching treatment, as well as a bath for shrinkresistance. 

It is thought that these treating baths have a common function to cleave the -SS- bonds without 
degrading wool fibers and consequently provide wool fibers with excellent pilling resistance. 



25 



(Example) 

The present invention will be described in detail below with reference to examples and comparative 
examples. 



30 Example 1. 
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Agent for Treating Wool Hbers (Dyeing Bath) . 

A dyeing bath comprising an aqueous solution having the composition described below was prepared. 
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C. I. Acid Yellow 121 (produced by lCI Co.. Ltd.) 
C. I. Acid Red 359 (produced by ICI Co., Ltd.) 
C. I. Acid Black 188 (produced by ICI Co., Ltd.) 
90% Acetic acid 

Disodium dihydrogen pyrophosphate 

Trisodium monohydrogen pyrophosphate 

Levelling agent (Unisol WL, produced by ICI Co., Ltd.) 

Tris(3-hydroxypropyl)phosphine 

P(C 3 H 6 OH)3 



1 .0% o.w.m. 
1 .0% o.w.m. 
1.0% o.w.m. 
1.35 cc/l 
0.9g/l 
0.1 g/l 

2.35% o.w.m. 
4.73% o.w.m. 
(0.70% o.w.m. as P) 



50 Comparative Example 1 



Agent for Treating Wool Fibers (Conventional Dyeing Bath) 

55 A dyeing bath comprising an aqueous solution having the, composition described below was prepared 
corresponding to Example 1 . 
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C. 1. Acid Yellow 121 


1 C\°/-. r» uii m 


C. 1. Acid Red 359 


1.0% o.w.m. 


C. 1. Acid Black 188 


1 .0% O.WJT). 


90% Acetic acid 


0.8 cc/l 


Disodium dihydrogen pyrophosphate 


2.25 g/l 


Trisodium monohydrogen pyrophosphate 


0.25 g/I 


Levelling agent (Unisol WL) 


2.35% o.w.m. 



to 



Example 2 



is Dyeing Bath 

A dyeing bath comprising an aqueous solution having the composition described below was prepared. 

C. I. Reactive Yellow 39 (produced by Ciba 

Geigy Co., Ltd.) °- w - m - 

C. I. Reactive Red 84 (produced by Ciba Geigy 

Co., Ltd.) °- w ' m - 

C. I. Reactive Blue 69 (produced by Ciba Geigy 

Co., Ltd.) 1-0* °- w - m ' 

90% Acetic acid 1-35 cc/l 

Disodium dihydrogen pyrophosphate 0.9 g/1 
Trisodium monohydrogen pyrophosphate 0.1 g/1 ' 
Levelling agent (unisol WL) 2.35% o.w.m. 
Tris( 3-hydroxypropyl)phosphine 4.73% o.w.m. 
P(C 3 H 6 OH) 3 <0«™% o.w.m. as 
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50 

Comparative Example 2 

A conventional dyeing bath comprising an aqueous solution having the composition described below 
was prepared corresponding to Example 2. 
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0. 1, rieacuve Yeuow 


1 .0% o.w.m. 


C. !. Reactive Red 84 


1 .0% o.w.m. 


C. 1. Reactive Blue 69 


1 .0% o.w.m. 


90% Acetic acid 


0.8 cc/1 


Disodium dihydrogen pyrophosphate 


2.25 g/l 


Trisodium monohydrogen pyrophosphate 


0.25 g/l 


Levelling agent (Unisol WL) 


2/35% o.w.m. 
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Example 3 



is 
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A dyeing bath comprising the aqueous solution having the composition described below was prepared. 



C. 1. Acid Yellow 127 (produced by Nippon Kayaku Co., Ltd.) 
C. I. Acid Red 138 (produced by Nippon Kayaku Co., Ltd.) 
C. I. Acid Blue 138 (produced by Nippon Kayaku Co.. Ltd.) 
90% Acetic acid 

Disodium dihydrogen pyrophosphate 

Trisodium monohydrogen pyrophosphate 

Levelling agent (Unisol WL) 

Tris(3-hydroxypropyl)phosphine 

P(C 3 H 6 OH)3 



1.0% o.w.m. 
1.0% o.w.m. 
1 .0% o.w.m. 
1.35 cc/l 
0.9 g/l 
0.1 g/1 

2.35% o.w.m. 
4.73% o.w.m. 

(0.70% o.w.m. in terms of P) 



Comparative Example 3 

30 

A conventional dyeing bath comprising an aqueous solution having the composition descnbed 
prepared corresponding to Example 3. 



C. 1. Acid Yellow 127 


1 .0% o.w.m. 


C. I. Acid Red 138 


1 .0% o.w.m. 


C. I. Acid Blue 138 


1 .0% o.w.m. 


90% Acetic acid 


0.8 cc/l 


Disodium dihydrogen pyrophosphate 


2.25 g/l 


Trisodium monohydrogen pyrophosphate 


0.25 g/l 


Levelling agent (Unisol WL) 


2.35% o.w.m. 



45 Example 4 

A dyeing bath comprising an aqueous solution having the composition described below was prepared. 
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C. I. Acid Yellow 121 
C. I. Acid Red 359 
C. I. Acid Black 188 
90% Acetic acid 

Disodium dihydrogen pyrophosphate 
Trisodium monohydrogen pyrophosphate 
Levelling agent (Unisol WL) 
P[C3HsO(C2H*OHH] 3 



1.0% o.w.m. 
1.0% o.w.m. 
1.0% o.w.m. 
1.35 cc/l 
0.9 g/l 
0.1 g/l 

2.35% o.w.m. 
16.79% o.w.m. 
(0.71% o.w.m. as P) 



75 
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1) Dyeing Method for Example 1 to 4 

A wool yearn comprising 50% lamb wool and 50% merino wool (referred to as 

final nH values of each of the baths are shown in Table. 1. 

SL ^ng Z been completed. »-v»«» "Wc" t> eeament US .ng a b*h 

product. 



30 



35 



2) Dyeing Method for Comparative Example 1 to 3 

A wool yarn comprising 50% lamb wool and 50% merino wool was added in a AMnM bath 
w001 ' y , V J ^ rtf on . 1 which was made neutral by adding acetic acid in the bath, and 

^tpH v^ coSed to 5.5 by adding acetic acid thereto. After the yarn had been treated at room 
temperature for 30 minutes, it was rinsed with water, hot water and agam water. 



40 



Shrinkresistance Bath 



Detergent [Nonion Anion FWA-260 (produced by Ipposha Fat % Oil Industry Co., Ltd.] 

Levelling agent (Unizole WL) 
Potassium chlorinated isocyanurate 
Potassium permanganate 

Anhydrous Glauber's salt ■ 



0.5% o.w.m. 
1% o.w.m. 
4% o.w.m. 
2% o.w.m. 
10g/l 



so 



55 



Th« thus treated wool yarn which was shrink resistance was then added in each of the dyeing baths 
product. 
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Table 1 





pH 




Initial 


Final 




(24' C) 


(29 # C) 


Example 1 


5.16 


4.61 


Example 2 


4.94 


4.58 


Example 3 


5.10 


4.66 


Example 4 


5.26 


4.93 


Comparative Example 1 


4.58 


4.93 


Comparative Example 2 


4.55 


4.86 


Comparative Example 3 


4.50 


4.95 



3) Method of Evaluation 



20 



In order to evaluate each of the dyed wool specimens obtained by dyeing, the value of L a b. Hunter 
whiteness and the color difference were determined using a color-difference meter (produced by Nippon 
Denshoku Industry Co., Ltd., ND-101DP type). The results obtained are shown in Tables 2 and 3. 
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Table 2 





T 




b 


W 


Example 1 


17 .9 


3.6 


2.9 


17.77 


Example 2 




1 2 


3.4 


19.92 


Example 3 


19.5 


O • A 


-2 5 


19.22 


riXcUupJ-ts •* 


18.3 


3.2 


3.4 


18.17 


Comparative Example 1 


18.3 


3.7 


3.0 


18.16 


Comparative Example 2 


20.7 


1.3 


3.3 


20.62 


Comparative Example 3 


19.9 


6.1 


-2.7 


19.62 



(Note) 

(1) The greater the L value, the greater the degree 
of brightness. 

The greater the a value, the greater the degree 

of redness. 

The greater the b value, the greater the degree 
of yellowness. 

(2) W represents the Hunter whitness which was 
determined by the equation described below. The 
small the value of W, the higher the shade depth, 
while the greater the value of W, the greater the 
degree of pale shade (undyed). 

W = 100 - JuOO-L) 2 + a 2 + b 2 
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5 


Contrast 


A E 


oensuous 

Difference 


Example 


Luinpctraui.vc 

Example 




i 


1 


0.42 


Trace 


TO 


2 


2 


0.71 


Slight 




3 


3 


0.46 


Trace 




4 


1 


0.64 


Slight 


T5 











.(Note) 

(1) AE represents a color difference of the NBC 
unit. 



AE 



= /al 2 + Aa 2 + Ab 2 



AL = L 


value of 


Example 


- L 


value 


of 


Comparative 


Example 










Aa = a 


value of 


Example 


- a 


value 


of 


Comparative 


Example 










Ab » b 


value of 


Example 


- b 


value 


of 


Comparative 


Example 











As can be seen from the above-described effects, the treatment using the dyeing bath of the present 
invention enables low-temperature dyeing with an effect of dyeing which is by no means inferior \o 
conventional boilding-point dyeing. It was also apparently found from the evaluation of the dyed fibers that 
shrinkresistance and pilling resistance are significantly imparted to the fibers. Namely, processing of fibers 
can be carried out in only one bath. 
45 In order to clarify this point, the examples described below were conducted. 



Example 5 (Bath for Shrinkresistance of Wool Fibers) 
(Preparation) 

A bath for shrinkresistance wool fibers at pH 5 comprising an aqueous solution having the composition 
described below was prepared. 
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Tris(3-hy droxy propy l)phosphine (P(C 3 H 6 OH) 3 

Levelling agent (Unisol WL) 
Trisodium monohydrogen pyrophosphate 
Disodium dihydrogen pyrophosphate 
90% Acetic acid 



7.5% o.w.m. 
(1.11% o.w.m. as P) 
2.35% o.w.m. 
0.1 g/1 
0.9 g/l 
1.8 g/l 
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(Shrinkresistance Method) 

In this example, the treatment was employed after dyeing had been performed. 

A kn* garment of 100% wool was added at a liquor ratio of 30 : 1 in a dyeing bath having the followmg 

composition: 



C.I. Reactive Yellow 39 


0.3% o.w.m. 


C. 1. Reactive Red 84 


0.3% o.w.m. 


C. 1. Reactive Blue 69 


0.3% o.w.m. 


Ammonium sulfate 


4% o.w.m. 


Albegal B (produced by Ciba Geigy Co.. Ltd.) 


1 .5% o.w.m. 
1 cc/l 


90% Acetic acid 



The adding was carried out at room temperature. The temperature of the bath was then raised to 90 " C at a 
Se TrcTnuTin about 60 minutes and then he.d at 90* C for about 40 m.nutes unt. dyemg was 

""SSfft. dyeing had been completed, the knit garment was treated with an aqueous ^«^»B 
25% Sueous ammonia (2% o.w.m.) at a iiquor ratio of 30 : 1 and 40 C for 10 m.nutes. and then nnsed 

"^fL-dyed wool was then added in the bath for shrinkresistance of wooi fibers prepared ir .the 
dried to obtain the product. 



40 



Comparative Example 4 



(Preparation of Conventional Bath for Shrinkresistance of Wool Fibers) 

A bath for shrinkresistance of wool fibers comprising an aqueous solution containing «te components 
describ* TbeTowTas prepared, and the P H of the thus-prepared bath was adjusted to a neutral value by 
adding acetic acid thereto. 



50 



Potassium chlorinated isocyanurate 


4% o.w.m. 


Potassium permanganate 


2% o.w.m. 


Nonionic surfactant 


0.5% o.w.m. 


Anionic surfactant 


1% o.w.m. 


Anhydrous Glauber's salt 


20% o.w.m. 
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Shrinkresistance and Dyeing Method 
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A knit garment comprising 100% wool was added in the abovedescribed shrinkresistance bath at a 
liquor ratio of 30 : 1 and then treated by being held at 15 to 18*C for 40 minutes. The knit garment was 
then rinsed with water and added at a liquor ratio of 30 : 1 in an aqueous solution containing 10% o.w.m. of 
sodium bisulfate which was made weak acid by adding acetic acid thereto. The knit garment was treated by 
5 being held at room temperature for 30 minutes and rinsed with water and hot water, repeatedly. 

The thus treated wool was then dyed using the same bath and the same operation as those employed 
in Example 5 to obtain a product 

70 (Method of Evaluating Processed Fibers) 

i) Dyeing shade was evaluated by a color-difference meter. 

ii) Colour fastness to washing was evaluated in accordance with JIS L0844 A-2. 

iii) Colour fastness to light was evaluated in accordance with the third exposure method of JIS L0842. 
rs iv) Shrinkage tests were conducted in accordance with IWS TM31 (ISO 5A and 7A cycle 2). 

v) Tests of pilling resistance were conducted for 5 hours in accordance with ICI-type method of JIS 
L1076. 

The characteristics of products of Example 5 and Comparative Example 4 are shown in Table 4. 

Table 4 





Example 5 


Comparative 






Example 4 


L 


32.9 


32.8 


a 


2.82 


2.86 


b 


5.7 


5.64 


Colour difference AE 


0.123 (trace) 


Colour fastness to 






washing 






Discolouration _ _ n 


.4/5 


4/5 


Silk staining 


5 


5 


Cotton staining 


5 


5 


Colour fastness to light 


5 


4 


Pilling resistance 


4 


1 


Shrink resistance 






Relaxation shrinkage area 


0% 


1.4% 


Felt shrinkage area 


0% 


35.8% 



As can be seen from the above table, the treating agent of the present invention provides wool with 
45 excellent shrinkresistance and pilling resistance. 

Example 6 

50 

(Preparation of Bath for Shrinkresistance of Wool Fibers) 

A bath for shrinkresistance of wool fibers at pH 5 comprising an aqueous solution containing the 
components described below was prepared. 

55 
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P[C 3 H 6 0(C 2 H*0)4H] 3 


25.18% o.w.m. 




(1 .07% o.w.m. as P) 


Levelling agent (Unisol WL, produced by ICI Co.. Ltd.) 


2.35% o.w.m. 


Trisodium monohydrogen pyrophosphate 


0.1 g/l 


Disodium dihydrogen pyrophosphate 


0.9 g/1 


90% Acetic acid 


1.35 cc/l 



10 



(Dyeing and Shrinkresistance method) 



A knit garment comprising 100% wool was added in a dyeing bath containing the dyeing components 
described below at a liquor ratio of 30 : 1 and at room temperature. The temperature of the bath was then 
15 raise to 95* C at a rate of 1 * G'minute in about 65 minutes and then held at 95* C for about 40 minutes. 
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C. I. Mordant Black 11 


3% o.w.m. 


C. I. Mordant Black 7 


3% o-w.rn. 


Level dyeing agent (Unizole WL) 


1% o.w.m. 


90% Acetic acid 


1 cc/l 



After the temperature was cooled down to 80* C, 1% o.w.m. of 90% acetic acid and 1% o.w.m. of 
potassium bichromate were added to the bath which was then held at 80 C for 5 minutes. The temperature 
was then raised to 95* C at a rate of 1 * C/minute and held at 95* C for 20 minutes. 1% o.w.m. of lactic acid 
was then added to the bath which was then held at 95* C for 10 minutes until dyeing was completed. 

The thus-dyed knit garment was then added in a bath comprising an aqueous solution containing the 
components described below at a liquor ratio of 30 : 1 at 60* C for 10 minutes, and then rinsed with water, 
containing below. 



Nonionic surfactant 

(Dianol 45, produced by Shin-nakamura Chemical Industry Co.. Ltd.) 
Anionic surfactant 

(Persoft SL. produced by Nippon Oil & Fat Co., Ltd.) 



1 g/l 



1 g/l 



The thus-dyed wool was then added in the bath for shrinkresistance wool fibers at a liquor ratio of 30 : 
1 at room temperature. . ■ . 

The temperature of the bath has been raised to 75 C at a rate of 1 G'minute in about 45 minutes and 
then held at 75* C for about 20 minute until shrinkresistance and pilling resistance have been completed. 

After shrinkresistance had been completed, the wool was treated with an aqueous solution containing 
2% o.w.m. of sodium bisulfate at a liquor ratio of 30 : 1 and at 40* C for 10 minutes and then dried to obtain 
a product The characteristics of the thus treated product are shown in Table 5. 

Comparative Example 5 

The same knit garment comprising 100% wool as that used in Example 6 was subjected to shrin- 
kresistance by the same operation as that employed in Comparative Example 4. The knit garment was then 
dyed by the same operation as that employed in Example 6 to obtain a product. The characteristics of the 
product obtained are shown in Table 5. 
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Table 5 



5 





Example 6 


Comparative 
Example 5 


L 
a 
b 

Colour difference AE 


16.5 
-0.7 
1.85 


16.6 
-0.7 
1.9 


0.111 (trace) 


Colour fastness to 
washing 


Discolouration 
Silk staining 
Cotton staining 
Colour fastness to light 
Pilling resistance 


5 
4/5 
4/5 
4/5 

3 


5 
4/5 
4/5 
4/5 

1 


Shrink resistance 


Relaxation shrinkage area 
Felt shrinkage area 


1% 
2.5% 


4.5% 
42.1% 



25 

Example 7 



(Preparation of Bath for Shrinkresistance of Wool Fibers) 

A bath for shrinkresistance of wool fibers at pH 5 comprising an aqueous solution containing 
components described below was prepared. 



Tris(3-hydroxypropyl)phosphine 


7.5% o.w.m. 


P(C 3 H 6 OH)3 


(1.11%o.w.m. asP) 


Levelling agent (Unisol WL) 


2.35% o.w.m. 


Trisodium monohydrogen pyrophosphate 


0.1 g/l 


Disodium dihydrogen pyrophosphate 


0.9 g/l 


90% Acetic acid 


1.8 g/l 



(Shrinkresistance and Dyeing Method) 

A Knit garment comprising 100% wool was added in the prepared bath for shrinkresistance of wool 
fibers at a liquor ratio of 30 : 1 and at room temperature. _•„,..., K . ac »nri 

The temperature of the bath was then raised to 75 C at a rate of 1 G'mmute in about 45 minutes and 
held at 75* C for about 20 minutes until shrinkresistance was completed. After the shrinkresistance had 
so been completed, the knit garment was treated with an aqueous solution containing 3% o.w.m. of sodium 
bisulfate at a liquor ratio of 30 : 1 and at 40* C for 10 minutes. The thus-treated knit garment was then dyed 
bv the same operation as that employed in Example 5 to obtain a product 

The characteristics of the thus-obtained product are shown in Table 6 in comparison with Comparative 

Example 4. 
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Table 6 





Example 7 


Comparative 






Example 4 


L 


33.0 


32.8 


a 


2.90 


2.86 


b 


5.80 


5.64 


UOIOUl QITToiDi lUo liu 


0.259 (trace) 


Colour fastness to 












Discolouration 


4/5 


4/5 


Silk staining 


5 


5 


Cotton staining 


5 


5 


Colour fastness to light 


4/5 


4 


Pilling resistance 


4 


1 


Shrinkresistance 






Relaxation shrinkage area 


-2% 


1.4% 


Felt shrinkage area 


2.5% 


35.8% 



25 

Example 8 

Bleaching of wool was carried out by the following method: 

30 

(Bleaching) 



35 



(1) Object Fiber 

100% Wool knit garment 

(2) Bleaching Bath 



45 



35% hydrogen peroxide 

Trisodium 1 -hydroxyethy lidene-1 , 1 -disphosphonate 
Urea 

Nonion anion surfactant 
Trisodium monohydrogen pyrophosphate 
Disodium dihydrogen pyrophosphate 
Disodium phosphate heptahydrate 



40% o.w.m. 

1.6 g/i 
5g/l 
2g/l 
0.25 g/l 
1 g/l 
2.5 g/l 
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(3) Condition of Bleaching 
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Liquor ratio 



20:1 



Temperature and time: 
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The temperature was raised from room temperature to 60* C at a rate of 1 * G'minute and then held at 

60* C for 120 minutes. , _ . 4 . m . n 

After bleaching had been completed in this way, the wool garment was scoured with hot water and then 
water, and then subjected to the after treatment described below. 



(After Treatment) 



w (1 ) Preparation of After Treatment Bath 

A bath for after treatment of bleaching comprising the aqueous solution having the composition 
described below was prepared. 



75 



20 



Tris(3-hydroxypropyl)phosphine 


8.0% o.w.m. 


P(C 3 H60H) 3 


(1.l%o.w.m.) 


Levelling agent (Unisol WL) 


2.35% o.w.m. 


Trisodium monohydrogen pyrophosphate 


0.1 g/I 


Disodium dihydrogen pyrophosphate 


0.9 g/I 


90% Acetic acid 


1.8 g/I 


pH 


5.0 



25 



(2) Condition of After Treatment 



30 



Uquor ratio 20 : 1 



35 



40 



Temperature and time: 

The temperature was raised from room temperature to 75* C at a rate of 1 * C minute and then held at 

75* C for 20 minutes. ^ 

After the after treatment had been completed in this way, the wool was treated with a solution 
containing 2% o.w.m. sodium bisulfate at a liquor ratio of 20 : 1 and at 40 C for 10 minutes and then dried. 

Comparative Example 6 

After bleaching had been finished in the same way as that employed in Example 8, treatment was 
carried out using an after treatment bath containing hydrosulfite having the composition descnbed below. 



45 



(After Treatment) 
so (1 ) Preparation of Bath for after treatment 
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Hydrosulfite 


5 g/I 


90% Acetic acid 


0.5 g/I 


Disodium dihydrogen pyrophosphate 


1 g/1 


pH 


4.5 
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(2) Condition of After Treatment 



Liquor ratio 



20:1 



Temperature and time: 

, 0 The temperature was raised to 50 to 60* C at a rate of 1 * C/minute and then held at 80* C for 20 



minutes 



After the after treatment had been completed in this way, the wool was scoured with hot water then 



water and then dried. 

Results of evaluation were shown in Table 7. 



T5 




Table 7 








Example 8 


Comparative Example 6 


20 
25 


L 

a 
b 

Hunter Whiteness (W) 
Colour fastness to light 
Pilling resistance 


86.35 
0.88 
6.50 

84.86 

4/5 
4 


83.38 
0.98 
6.58 

82.10 
2.3 
1 




Beads trouble resistance 


Not discoloured 


Discoloured to pitch dark 




Note) Test of beads 
trouble resistance: 






30 


The wool garment decorated with pearl beads which was subjected to 
the after treatment after bleaching was tightly dosed in a bag made of 
vinyl chloride and allowed to stand for 1 month. The degree of 
discoloration of the beads was observed with the eye. 
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Examples 9 to 13 

The same wool as that used in Example 8 was subjected to bleaching an ^ after treatment with the 
exception that each of the water-soluble organic phosphine compounds shown in Table 8 ^ usedjn ^ace 
of tris^hydroxypropyDphosphine used in the bath for treatment after bleaching m Example 8. The results 

of evaluation are shown in Table 9. . 
The treating agent which was hydrolyzed with an aqueous solution of 2 wt% NaOH was used in each of 

Examples 11 to 13. 
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Table 8 



example 


Agent for treating wool fibers 


% o.w.m. 
as P 


9 


Tris(3-hydroxymethyl)phosphine 


1.17 


10 


Tris(3-hydroxyethyl)phosphine 


1.18 


11 


Phosphate of tris(3-hydroxypropyl)phosphine 


1.16 


12 


Sulfate of tris(3-hydroxyethyl)phosphine 


1.18 


13 


Ethylms(34iydroxypropyl-phosphonium bromide 


1.20 



Table 9 



Example 


9 


10 


11 


12 


13 


L 


86.25 


86.32 


86.33 


86.12 


85.15 


a 


0.89 


0.92 


0.88 


0.87 


0.83 


b 


6.53 


6.35 


6.50 


6.45 


6.58 


Hunter Whiteness (W) 


84.76 


84.35 


84.30 


84.60 


84.10 


Colour fastness to light 


4/5 


4/5 


4>5 


4/5 


4/5 


Pilling resistance 


4 


4 


4 


4 


4 


Beads trouble resistance 


Not discoloured 



(Effect of the Invention) 

The processing using the agent for treating wool fibers of the present invention has the following 

characteristic advantages: "" 

1 A treating bath containing the agent for treating wool fibers of the present invention and dyeing 
components enables low-temperature dyeing which is carried out from room temperature to 80 C. Thus 
lead to reduce degradation of wool and also lead to better handling touch . as compared with conventional 
boiling point dyeing methods. It is also possible to provide to level dyeing without any tippy dyeing or 
skitteriness . 

In addition, the treating bath can easily be controlled and the reproducibility of dyeing is improved. 

2. It is possible to provide wool fibers with excellent shrinkresistance. Since shnnkresistance may be 
carried out either previous to or subsequent to dyeing, the degree of freedom of use of the treating bath is 
greater than that of a conventional method of shrinkresistance which should be carried out before dyeing. 

3. It is possible to provide wool fibers with excellent pilling resistance regardless of the type of the 

treating bath used. _ 

This effect is surprising and has never been exhibited by conventional agents for treating wool fibers. 

4. When the agent of the present invention for treating wool fibers is used as a treating agent after 
bleaching, the wool fibers treated is provided with the better fastness to light 



Claims 



(1) An agent for treating wool fibers containing as an active ingredient one or more water-soluble 
organic phosphine compounds selected from the group comprising hydroxyalkylphosphmes expressed by 
the following formula: 
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r 2 -Ur 3 



... (1) 



(wherein R 1 denotes a hydroxyalkyl group having 1 to 10 carbon atoms and R 2 and R 3 each denotes an 
aikyl or hydroxyalkyl group having 1 to 10 carbon atoms) and derivative thereof such as aJkylene oxide 
ro addition products, phosphonium salts and quaternary phosphonium compounds thereof. 

(2) An agent for treating wool fibers according to Claim 1, wherein one of said water-soluble organic 
phosphine compounds is trihydroxypropylphosphine or the ethylene addition product thereof. 

(3) An agent for treating wool fibers according to Claim 1. wherein said water-soluble organic phosphine 
compounds are one or more phosphonium salts selected from the group comprising hydrochlorides, 

75 sulfates and phosphates of hydroxyalkylphosphines. 

(4) An agent for treating wool fibers according to Claim 1, wherein said water-soluble organic phosphine 
compounds are quaternary phosphonium compounds expressed by the following formula: 



20 
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R 1 

2 I 9 4 
R P— R 

I 

R 3 



x e ... (2) 



(wherein R1 denotes a hydroxyalkyl group having 1 to 10 carbon atoms, R2 and R3 each denotes an aikyl 
or hydroxyalkyl group having 1 to 10 carbon atoms. R4 denotes an aikyl, alkylene, aryl, hydroxyalkyl, 
carboxyaikyl, cyanoalkyl or aminoalkyl group having 1 to 8 carbon atoms, and X denotes an anion). 

30 (5) A bath for treating wool fibers comprising an aqueous solution containing an active ingredient said 
agent for treating fur fibers described in any one of Claims 1 to 4. 

(6) A bath for treating wool fibers according to Claim 5 comprising an aqueous solution in which a 
water-soluble organic phosphine compound and one or more auxiliaries selected from the group comprising 
an acidifying agent, a pH adjuster, a surfactant and a levelling agent are dissolved. 

35 (7) A bath for treating wool fibers according to Claim 5 comprising an aqueous solution in which a 
water-soluble organic phosphine compound, a dye and one or more auxiliaries selected from an acidifying 
agent, pH adjuster, surfactant and levelling agent are dissolved. 

(8) A bath for treating wool fibers according to Claim 5. wherein said aqueous solution contains said 
water-soluble organic phosphine compound in an amount of 0.005 to 3.0% o.w.m. as P and has a pH value 

40 of 2 to 7. i 

(9) A method of treating wool fibers which comprises to add the said wool fibers in a bath of an 
aqueous solution to pH 2 to & which contains as an active ingredient an organic phosphine compound in an 
amount of 0.005 to 3.0% o.w.m. as P from room temperature to 100° C, at the liquor ratio of 1 : 1 to 100 : 1. 

(10) A method of treating wool fibers according to Claim 9, wherein said treatment is carried out in such 
45 a manner that said wool fibers are added and held until the change in pH becomes stable. 

(11) A method of treating wool fibers according to Claim 9 or 10, wherein said treatment is carried out 
in such a manner that the temperature is raised at a rate of about 0.5 to 3* C/minute and then held at a 
highest temperature lower than 100* C for 20 to 40 minutes. 

(12) A method of treating wool fibers according to Claim 9 or 10, wherein said wool fibers are subjected 
so to after-treatment by being carried out in an aqueous acid solution of sulfuric acid, after they have been 

subjected to said treatment. 

(13) A method of treating wool fibers according to Claim 9 or 10 characterized by dyeing treatment 
using a bath for dyeing wool fibers which comprises an aqueous solution at pH 2 to 7 containing a dye and 
an organic phosphine compound in amounts of 0.05 to 3.0% o.w.m. as P, as active ingradients. 
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(14) A method of treating wool fibers according to Claim 9 or 10 characterized by, previous to or 
subsequent to the dyeing of said wool fibers, adding said wool fibers in a bath for treating wool fibers 
comprising an aqueous solution at pH 2 to 7 which contains an organic phosphine compound in an amourrt 
of 0 05 to 3 0% o.w.m. as P as an active ingredient and an acidifying agent, a pH adjuster and a surfactant 
as auxiliary components so as to provide shrinkresistance and pilling resistance for sari wool fibers. 

(15) A method of treating wool fibers according to Claim 9 or 10 characterized by. after oxidation or 
reduction bleaching treatment of said wool fibers, adding said wool fibers in a bath for treating wool fibers 
comprising an aqueous solution at pH 2 to 7 which contains an organic phosphine compound in an amount 
of 0 05 to 3 0% o.w.m. as P as an active ingredient and auxiliary components such as an acidifying agent a 
pH adjuster and a surfactant so as to treat said wool fibers subsequent to the bleaching. 

(16) A method of treating wool fibers according to Claim 9 characterized by using said water-soluble 
organic phosphine compound described in any one of Claims 1 to 4. 

(17) A method of treating wool fibers according to Claim 9 or 10. wherein said wool fibers sheared from 
sheep, goat, rabbit, camel or the mixed thereof. 

Amended Claims 

(1) An agent for treating wool fibers containing, as an active ingredient one or more water-soluble 
organic phosphine selected from the group comprising hydroxyalkylphosphines expressed by the following 
formula: 



R 1 



25 



... (1) 



R 2 -i-R 3 
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40 



(wherein FT denotes a hydroxyalkyl group having 1 to 10 carbon atoms and R 2 and each denotes an 
alkyl or hydroxyalkyl group having 1 to 10 carbon atoms) and alkylene oxide addition products thereof. 

(2) An agent for treating wool fibers according to Claim 1, wherein said water-soluble organic phosphine 
is trishydroxypropylphosphine or the ethylene addition product thereof. 

" (3) A bath for treating wool fibers comprising an aqueous solution containing, as an active ingredient, 
said agent for treating wool fibers described in any one of Claim 1 or 2. ... 

(4) A bath for treating wool fibers according to Claim 3 comprising an aqueous solution in which a 
water-soluble organic phosphine and one or more auxiliaries selected from the group comprising an 
acidifying agent, a pH adjuster, a surfactant and a levelling agent are dissolved. 

(5) A bath for treating wool fibers according to Claim 3 comprising an aqueous solution in which a 
water-soluble organic phosphine. a dye and one or more auxiliaries selected from an acidifying agent. pH 
adjuster, surfactant and levelling agent are dissolved. 

(6) A bath for treating wool fibers according to Claim 5. wherein said aqueous solution contains said 
water-soluble organic phosphine in an amount of 0.005 to 3.0% o.w.m. as P and has a pH value of 2 to 7. 

(7) A method of treating wool fibers which comprises to add the said wool fibers in a bath of an 
- aqueous solution to pH 2 to 7 which contains as an active ingredient an organic phosphine compound in an 

amount of 0.005 to 3.0% o.w.m. as P from room temperature to 100 C. at the liquor ratio of 1 : 1 to 100 : 1 . 

(8) A method of treating wool fibers according to Claim 7. wherein said treatment is earned out in such 
a manner that said wool fibers are added and held until the change in pH becomes stable. 

(9) A method of treating wool fibers according to Claim 7 or 8. wherein said dipping treatment is earned 
out in such a manner that the temperature is raised at a rate of about 0.5 to 3 C/minute and then held at a 
highest temperature lower than 100' C for 5 to 60 minutes. 

(10) A method of treating wool fibers according to Claim 7 or 8. wherein said wool fibers are subiected 
to after treatment by being carried out in an aqueous acid solution of sulfuric acid, after they have been 
subjected to said treatment. 

(11) A method of treating fur fibers according to Claim 7 or 8 characterized by dyeing treatment using a 
bath for dyeing wool fibers which comprises an aqueous solution at pH 2 to 7 containing as active 
ingredients a dye and an organic phosphine in amounts of 0.005 to 3.0% o.w.m. in terms of P. 
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(12) A method of treating wool fibers according to Claim 7 or 8 characterized by. prev.ous to or 
subsequent to the dyeing of said wool fibers, adding said wool fibers in a bath for treating wool fibers 
comprising an aqueous solution at pH 2 to 7 which contains an organic phosphine in an amount of 0.005 to 
30% owm. as P as an active ingredient and an acidifying agent, a pH adjuster and a surfactant as 
auxiliary components so as to provide shrink resistance and pilling resistance for said wool fibers. 

(13) A method of treating wool fibers according to Claim 7 or 8 characterized by. after ox.dabon or 
reduction bleaching treatment of said wool fibers, adding said wool fibers in a bath for treating wool fibers 
comprising an aqueous solution at pH 2 to 7 which contains an organic phosphine compound in an amount 
of 0 005 to 3 0% o.w.m. as P as an active ingredient and auxiliary components such as an ac.drfy.ng agent, 
a pH adjuster and a surfactant so as to treat said wool fibers subsequent to the bleaching. 

(14) A method of treating wool fibers according to Claim 7 characterized by using said water-soluble 
ornanic phosphine described in Claim or 2. 

(15) A method of treating wool fibers according to Claim 7 or 8. wherem said wool fibers sheared from 
sheep, goat, rabbit, camel or the mixed thereof. 

Explanation according to Patent Cooperation Treaty Article 19 (1) 

The claims are amended in order to clearly distinguish the present invention from.the references cited 
in the international Search Report. Explanation for the amendment is made as follows,. , 
1 Re* JPA 48-98195 

The compound' used in the reference is a perrta-valent phosphorus compound and is different from those 
used in the present invention. 

in the reference, a penta-valent compound and a nitrogen-containing compound are reacted under acid- 
catalyzed polymerization conditions and wool is then treated with the resin. The treatment and effect of the 
present invention are completely different from those of this reference. 

vmfT£Sk£^cam>^ of the present invention will differ from those of the reference- The 
present invention aims to impart anti-pilling properties as well as art-shrink properties to the wooK while ^the 
invention of the reference aims to shrink the wool, an object being completely adverse to that of the present 

invention. . . . 

Anti-pilling properties can not be imparted to the wool by the composition of the reference. 
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